Introduction: Bacterial resistance to the most commonly used drug ceftriaxone and its adverse effects have increased due to its injudicial use. Drug Utilization Evaluation (DUE) is an ongoing, systematic process designed to promote the appropriate and effective use of drugs. The purpose was to detect potential problems and search out solution. Methods: Data were collected in structured preform specific for DUE and were represented as numbers and percentages. For comparing numerical data, Mann-Whitney U-test was used as the data were non-parametric in distribution for ages and BMI, while Fisher exact test was used for categorical data comparison. Multivariate multi-logistic regression models to study the overlapped effect of the variables in development of Ceftriaxone induced liver functions derangement. Data were processed and analyzed using SPSS16 for statistical analysis. Significance was considered as P < 0.05. Results: Our study showed that ceftriaxone use was more. High dose was used and for more than 10 days were the result of adverse effects and liver insult. Conclusion There is need for awareness among the general practitioners and clinicians to ensure rational use of antibiotics. This will minimize bacterial resistance to drug, adverse effects and save national economy.
Introduction
Antibiotics are the most frequently prescribed drugs and more likely to be used inappropriately. The irrational use of antibiotics can lead to microbial resistance, patient morbidity and mortality, prolonged hospital stay, and wastage of resources. Out of many antibiotics, ceftriaxone, one of the third-generation cephalosporin, is a very commonly used and more commonly misused antibiotic. As per the WHO recommendations, Drug Utilization Evaluation (DUE) studies should be conducted for such commonly used drugs in order to detect their irrational use and suitable measures should be adopted for their safe prescription and to avoid any harmful sequels.
The DUE studies are meant to promote the appropriate and effective use of drugs. The main idea behind is to find out the possible problems in the prescription , administration of drugs and adopt strategies for their rational use. DUE studies are based on some qualitative measures for the detection of the problems in the use of drugs, as well as emphasize on the outcomes and cost-effectiveness of drug therapy.
The purpose is to ensure rational drug use. DUE contains qualitative measures and emphasizes the outcomes and cost-effectiveness of drug therapy [1] . DUE is performed in patient settings to identify trends of over use and in-appropriate prescribing. Surveys have shown that 22-65% antibiotics prescriptions are either in-appropriate or incorrect.
Taking this in account targeting the antibiotics that are prescribed frequently for DUE would be important to extend the useful life of the antimicrobial agents [2] .
Limiting the emergence and spread of antibiotic resistance, managing medicines costs and improving medical care, all are the leading reasons to evaluate specific drug use. Cephalosporin are the most widely used antibiotics for treating common infections [3] . These are large group of related beta-lactam antimicrobial agents with broad spectrum of activity, low rates of toxicity and ease of administration [4] . During the past several years, the problem of antibiotic resistance has noticeably worsened in Korea [5] . Ceftriaxone is one of the most commonly used antibiotics Compared to infections caused by susceptible pathogens. Diseases caused by resistant pathogens are associated with higher rates of morbidity and mortality [6] . Inappropriate utilization of ceftriaxone, however, including continued empiric use for presumed infections and prophylactic perioperative injection remained high [7] .
Data collection is done in structured preform based on criteria for DUE of the American Society of Health System Pharmacist [7] and WHO criteria for DUE [8] .
In a study, Ceftriaxone was most frequently prescribed (64%) third generation cephalosporin in parenteral form [9] . Third generation cephalosporin are the most commonly prescribed broad spectrum antibiotic even before the culture sensitivity results arrives [10] . DUE has been defined by the American Society of Health System Pharmacists [11] . DUE are conducted in patient settings to identify trends of over use, underuse, or inappropriate prescribing. Inappropriate use of antibiotics leads to the emergence of microbial resistance, patient's morbidity & mortality, prolonged hospital stay and wastage of financial and other resources. Unscientific use of drugs may lead to many problems like side effects, toxic effects, drugs interactions & occurrence of drugs induced diseases. Considering all these factors, it is of immense importance to conduct DUE studies on antibiotics, which are being prescribed quite frequently. Amongst the antibiotics, cephalosporin is the most widely used for the treatment of common infections. Cephalosporin comprises a large group of beta-lactam drugs ranging from first to fifth generation with broad spectrum of activity. Out of cephalosporin, ceftriaxone is one of the most commonly prescribed drugs for treatment of different types of bacterial infections. It is cephalosporin especially effective against gram negative bacteria. Inappropriate use of ceftriaxone is also common to occur and may include overuse, underuse, frequent empiric use for presumed infections and prophylactic perioperative injections. WHO has recommended that DUE studies must be done for the commonly used drugs to find out their possible irrational use and to take appropriate measures to prevent the undesirable outcomes. In the present study DUE of ceftriaxone was conducted at the Prince Abdulaziz Bin Moussa'ed Hospital, Arar, which is a tertiary care hospital in the Northern Border Region of Saudi Arabia, it was designed to perform DUE of ceftriaxone in order to get useful information about the irrational use of drug in the form of low dose, very high dose, use for very small duration or very long duration. It will to prevent the spread of microbial resistance, minimize adverse drug reactions. This will create more awareness among general practitioners, clinicians to ensure rational use of the drug & save national economy.
Materials and Methods
A retrospective DUE of ceftriaxone was carried out in Prince Abdulaziz Bin Moussa'ed Hospital at Arar which is the capital of Northern Borders Province in Saudi Arabia that has a population of 145,237. Data was collected in structured preform, based on the criteria for DUE of the American Society of Health System Pharmacist [7] and the WHO criteria for DUE [8] . Medical records of patients who received ceftriaxone during hospitalization between 1st January 2018 to 31 st December 2018, were scrutinized and the relevant information were entered in the prescribed preform. According to the standard criteria the justification of drug use, process indicators, and outcome measures were investigated along with patient's demographic data. Data was entered in excel file and represented as numbers and percent. For Comparison of numerical data Mann-Whitney U test was used as the data was non parametric in distribution for ages and BMI. While
Fisher exact test was used for categorical data comparison. Multivariate multi-logistic regression models to study the overlapped effect of the variables in development of Ceftriaxone induced liver functions derangement. The data was processed and analyzed using SPSS16 for statistical analysis. Significance was considered with P<0.05. In Table ( 3), process indicators of ceftriaxone use had been summarized, we observed that C/S had been done only for 13 (1.1 %) patients, for the rest of the patient ceftriaxone either used empirically or prophylactically. Table (5) shows the most common adverse drug reactions and safety profile of ceftriaxone in the studied cases, with remarks to liver function, renal function and complete blood count were extracted. Accordingly, 79 (6.9 %) of patients showed SGPT elevation, adjusted to those with normal SGPT on admission, 112 (9.8 %) of patients Table 3 : Process indicators of ceftriaxone encounters (total of 1141).
Results

Process indicator No. %
Appropriate C&S obtained within 48 hours before initial ceftriaxone dose 13 1.1
Complete blood count (CBC) with differential obtained before initial ceftriaxone dose 1141 100
Renal function obtained if sever hepatic and renal impairment occurs 1141 100
Liver function obtained before initial ceftriaxone dose 1141 100
Vital signs monitored at least three time daily until patient becomes afebrile and at least once daily thereafter during ceftriaxone therapy 1141 100 showed SGOT elevation, adjusted to those with normal SGOT on admission, 15 (0.12 %) of patients show serum creatinine level elevation, adjusted to those with normal levels on admission, 9 (2.2 %) showed thrombocytosis with exclusion of post-operative and trauma cases, and those treated with ceftriaxone for more than 8 days.
Table (6) represents the univariate and multivariate of our data, we found that age, body mass index (BMI), duration of treatment, and IV bolus route had significant correlation with ceftriaxone liver insult, with P. value of 0.0002, 0.0008, 0.0001, and 0.0001 respectively. Figure (1) assure the same result using Man-Whitney U test for age and BMI because the data were non parametric at those level, while fisher exact was used for the four rest categorical variables. For duration & route, the P value was very highly significant of all the parameters (P<0.0001). In a cross sectional study, it was found out that in 56% patients, ceftriaxone was prescribed without indication [14] . Antimicrobial drug resistance has been projected to add between $100 million and $30 billion annually to health-care costs [15] . In a study it was observed that use of the drug was 89 % in age 15-65 years & 2.3% in patients above 65 years [14] . Our study is consistent with this study in which we found the same as 36.9 % for age 20-39 years & 5.2 % in patients above 80 years. Our study showed most common adverse drug reactions and safety profile of ceftriaxone with remarks to liver function, renal function and complete blood count. The patients showed 6.9 %) SGPT elevation, 9.8 % of patients showed SGOT elevation, 0.12 %) of patients showed serum creatinine level elevation, 2.2 %) showed thrombocytosis all treated with ceftriaxone for more than 8 days. So, these side effects will be controlled if the drug is not used for unnecessary long duration.
Similarly, in our study we observed that C/S had been done only for 1.1 % patients, for the rest of the patients ceftriaxone either used empirically or prophylactically. So, culture & sensitivity if done for all the patients will ensure required & judicial use of drug. In our study trauma and fractures were the highest and constitute 22.3 %, for which ceftriaxone was prescribed. Similarly, in our study we found that age, body mass index (BMI), duration of treatment, and IV bolus route had significant correlation with ceftriaxone liver insult, with P. value of 0.0002, 0.0008, 0.0001, and 0.0001 respectively. For duration & route,
